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Santa Maria River - Guadalupe Dune Complex (Bottom photo by Robert Rodin)
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INTRODUCTION
The destruction of California's natural resources is well documented.
As human need evolved for more living space, increased agricultural pro-
duction and greater energy output, the alteration and degradation of
critical wildlife habitat increased correspondingly. The search for new
areas in which to expand often has led to the "less desirable" marsh-
lands of the State. The process continues today, to a point where less
than 15 percent of California's original 3.5 million acres of wetland
habitat remains. With the loss of wetland ecosystems, the organisms
dependent upon them have also diminished, some to the point of near
extinction.
Areas especially vulnerable to encroaching civilization are the coastal
wetland and dune ecosystems of coastal California. Less than 1/3 of
the original coastal wetland habitat remains--in actual acreage, only
about 125,000 acres.
The purpose of this report is to document the natural resources of a
portion of that remaining habitat, a small 18-square mile section of
coast in southern San Luis Obispo and northern Santa Barbara counties,
that is considered the largest and most beautiful coastal dune-lagoon
complex in California.
Initially, this report was to deal solely with the wetland ecosystems
of the Santa Maria River. It became obvious, however, that the Santa
Maria is but a small part of a unique assemblage of sand dunes and wet-
lands that stretches north from the river to the City of Pismo Beach.
Through time, the biological entities of this entire region have become
closely interrelated. To exclude the dunes and speak only to the wetlands,
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would not adequately document the resources of an extremely complex and
diverse section of coast. It was therefore resolved to include within
the report the natural resources of over 12,000 acres that will be
referred to as the Nipomo Dunes and Wetlands.
This report is one of a series dealing with critical coastal wetlands.
In addition to documenting the natural resources of a unique coastal
ecosystem, it also identifies the use those resources receive and the
problems affecting them. Also included are recommendations for the
conservation of these resources. In its entirety the report is intended
as a guide for planners, administrators and all those concerned with the
future of the California coast, and specifically the Nipomo area.
This report has been prepared under contract to and fully funded by the
Office of Biological Services of the U.S. Fish and Wildlife Service.
The goals and purpose of this federal office are to review the impact
on fish and wildlife resources of land, mineral and water development
practices, such as /offshore oil and gas exploration, development and
production; construction of inshore pipeline canals and refineries;
power plant construction/operation and urban development. This report,
and five other southern California reports covering Agua Hedionda (San
Diego County), Ana:heim Bay-Huntington Harbor (Orange County), Mugu
Lagoon (Ventura County), Carpinteria Marsh (Santa Barbara County) and
the Northern Santa Barbara County Coastal Wetlands, are scheduled to
be part of the Department's "Coastal Wetland Series" (see inside front
cover) .
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SU~Y
The Nipomo Dunes and Wetlands comprise approximately 18 square miles
of sand dunes, small lakes and marshes along the coast of southern
San Luis Obispo County; a small portion of the dunes complex lies in
northern Santa Barbara County. A largely urbanized area that includes
the cities of Pismo Beach, Oceano and Grover City, borders the Nipomo
Dunes on the north. The land to the east is primarily agricultural, and
to the south lies the military complex, Vandenberg Air Force Base.
There are five principal and several lesser wetland areas in the dunes
complex. Pismo Marsh lies at the north end of the dunes within the cor-
porate limits of Pismo Beach. Downstream in the same drainage is the
Oceano Lagoon, which lies within the boundaries of Pismo Beach State Park,
about one mile south of Pismo Beach. The Dune Lakes are a series of 10
lakes that lie approximately one mile inland and east of the crest
of the dunes, about seven miles south of Pismo Beach. The Oso Flaco
Lakes are situated in the historical flood plain of the Santa Maria
River, east of the crest of the dunes and 10 miles south of the City of
Pismo Beach. At the southern end of the dunes-wetland complex lies
the mouth of the Santa Maria River. With the exception of this latter
wetland area that is under tidal influence part of the year, the Nipomo
wetlands are classified as freshwater.
The climate is basically Mediterranean, with warm dry summers and cool
moist winters. Average annual rainfall is about 15 inches, most of it
occurring between November and April.
Geologically, the region is extremely complex. Periods of advancing
and declining sea levels, along with recent uplifting, have all added
3
to geological complexity of the region. The continued deposition of
sand and resultant dune building activities are the most recent geological
developments.
The drainages of four separate watersheds influence the Nipomo region.
The Santa Maria drainage basin, approximately 1,880 square miles in area,
is one of the largest coastal drainages in California. The other three
drainages are small. During most of the year, none of the drainages
supply much surface water to the wetlands. Throughout the drier months,
all of the wetlands including that at the mouth of the Santa Maria River
are fed by fairly constant, domestic or agricultural runoff.
Early Spanish explorers played a role in tlle discovery and history of
the dunes and wetlands area. They traded with the native Chumash Indians,
who inhabited the area and lived off its natural resources, especially
local shellfish such as the Pismo clam. Massive Indian shell mounds
were found among the dunes. Spanish occupation and land grants subse-
quently influenced the area and gave it some of its nameplaces, like
"Oso Flaco" (lake of the lean bear). After the first wave of American
settlers came into the area, agricultural activities became prevalent
and cattle were put into the flood plain. In modern times recreation and
tourism have exerted much influence on the natural resources of the
dunes-wetland complex.
Current land ownership of the more than 12,000 acres included in the
Nipomo region consists of approximately 70 percent private and 39 percent
public. Pismo Beach State Park encompasses the majority of public
owned lands (1,902 acres), located at the northern part of the dunes
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complex. The California Department of Parks and Recreation has recently
proposed acquisition' of an additional 2,210 acres for incorporation into
the State Park system. The Department of Fish and Game is currently
moving to acquire approximately 80 acres that include Pismo Marsh and
its environs. The California Coastal Zone Conservation Commission also
has recommended public acquisition of much of the Nipomo area. Dune
Lakes, Oso Flaco Lakes and the balance of the Nipomo area south of the
park property are privately owned. Pismo Marsh and its environs also
is in private ownership.
Access to most of the dunes and wetlands occurs at four points: two
State Park ramps, one in Grover City and one in Oceano; a county road
into the Oso Flaco area; and another county road to the mouth of the
Santa Maria River. Presently there is no public access to Pismo Marsh
and access to Dune Lakes is by permit only.
Generally the water quality in the Nipomo wetlands is poor. Cultural
eutrophication from the enrichment of the water by domestic and agri-
cultural runoff is the most significant influence on the water character-
istics of the area.
Primary land and water uses involve outdoor recreation activities, most
of which originate within the State Park. Oil production is the primary
land use near the mouth of the Santa Maria River. Dune Lakes Properties,
a privately owned 2,000 acre parcel, is currently managed as a wildlife
preserve. Agriculture is a minor use within the boundaries of the Nipomo
area, but is the prime use of the surrounding region. Land use in the
Pismo Marsh environs is primarily residential.
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The unique complex created by the interspersion o~ semiarid and aquatic
conditions provides a wide diversity o~ habitat types and associated
plant and wildlife species. Coastal dunes, ~reshwater marsh, riparian
habitat, coastal saltmarsh, woodland, mud~lats, beach, open water and
areas o~ transition between these habitats, provide a diversity o~ li~e
uncommon to much o~ Cali~ornia.
Several plant species ~ound in the dunes are endemic and found nowhere
else in the world. Two species, one aquatic and one terrestrial, reach
the extreme limits of their range within the Nipomo region. At least
eight species that occur on the dunes have been listed by the California
Native Plant Society as "very rare" and "rare and endangered."
A generally mild climate and the wide variety of habitat types are respon-
sible for very diverse birdlife. Over 86 species of water-associated
birds have been recorded ~rom the Nipomo wetlands. These include shorebirds,
waterfowl, gulls and terns, pelicans, cormorants, coots, rails, loons,
gerbes, herons and egrets. A subspecies of endangered clapper rail and
the endangered California least tern, have been reported from the area.
The rare California black rail has also been observed. More than 108
terrestrial bird species occur among the dunes and other upland habitats.
Included in this group are the raptors, upland game birds, song birds and
many other types. The endangered American peregrine ~alcon and southern
bald eagle also have been recorded in the Nipomo area.
The various habitats also serve as home for more than 49 species of mammals
and 33 species of reptiles and amphibians. Common mammals include deer,
rabbits, mice, squirrels and skunks. Reptiles include three species of
garter snakes currently under study by researchers from California Polytechnic
6
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University at Pomona. Toads, frogs and salamanders are found in the
aquatic habitats.
Fishes, though not in great abundance, do occur in several of the lakes.
Black bass, bluegill, catfish, mosquito fish and sticklebacks are the
most common. Sticklebacks provide an important food source for the en-
dangered California least tern.
Although not well documented, there is also a wide diversity of inverte-
brates in the Nipomo area. Several groups of insects including moths,
butterflies and beetles have been studied as have two aquatic inverte-
brate species in Oso Flaco Lake. And, of course, the Pismo clam that
is taken from the area beaches, has been the subject of much attention,
both recreational and scientific.
Uses of the natural resources of Nipomo Dunes and Wetlands are princi-
pally recreational and scientific and educational. Recreational uses
include beach touring, off-road vehicular use, hunting, nature study,
sightseeing, fishing, clamming and horseback riding.
The Nipomo area is extremely important from a scientific and educational
point of view. This is due largely to the fact that it lies in a transi-
tion zone between northern and southern California, as reflected in both
flora and fauna. Several universities and colleges have conducted re-
search on living resources of this area.
The primary resource problem of the Nipomo Dunes and Wetlands is in-
tense recreational use which is a direct threat to the wildlife habitat
and entire ecosystem. Lack of sufficient water to maintain good water
quality is a lesser, but another important problem. Sedimentation,
6A
urban development and drainage are factors contributing to problems
of a local nature. With continued increases in recreational activity
and development, the magnitude of these problems is growing annually.
Essentially, the main conflicts arise as a result of too many people
wanting to use the area, each for their own special purpose. These
competing uses are most often incompatible with maintenance of the
living resources and their values. A coordinated effort by government
and private interests is badly needed to develop and carry out a plan
to preserve, maintain and wisely use these resources. This and future
generations should be guaranteed the right to enjoy the natural resources
that attract them to the Nipomo Dunes and Wetlands.
6B
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RECOMMENDATIONS
The Nipomo Dunes and Wetlands possess among the highest aesthetic and
ecological values of any remaining natural area in California. The region
supports an extremely diverse and characteristic flora and fauna. Today,
many of the aesthetic and natural values of the Nipomo area are being
degraded. Therefore, to preserve and restore one of the most unique coastal
ecosystems in the entire state, the Department of Fish and Game recommends
that:
A general land use plan for the Nipomo repion be developed. The present
conflicts between use and protection of the area's natural resources require
the development of a regional plan which would strive to permit an array of
recreational uses compatible ·with maintenance of the area's living resources
and scenic values. The plan should include both private and public lands
and require input from state and local agencies as well as from private
landowners and special interest groups. The plan could be modeled after
the several "subregional plans" developed by the Coast Commission. A
successor agency to the Commission would be the most logical choice to lead
in the development of a plan for the Nipomo region.
The following recommendations address specific items which should be
considered in a general use plan for the Nipomo region:
1. The privately owned lands within the report area south of Pismo Beach
State Park, with the exception of the Dune Lakes properties, be acquired with
public and/or private funds and maintained for their natural resource and
aesthetic values. The Department endorses in concept the proposals by both
the California Department of Parks and Recreation and the California Coastal
Zone Conservation Commission for public acquisition of much of the Nipomo
area. Land uses such as ORV use of the dunes and grazing in the Santa Maria
7
River are incompatible with resource maintenance and are presently ...
threatening the flora and fauna south of Pismo Beach State Park. Placing
these lands in public ownership (or in the ownership of such an organization
as the Nature Conservancy) is the most effective means of preserving their
floral, faunal and scenic values.
.-...
The Dune Lakes are currently managed as a wildlife preserve with limited
access granted for scientific and educational purposes. These wetlands are
among the most highly diversified and least disturbed natural areas in the
entire Nipomo region. Current plans of the present landowner call for
maintaining the property in a natural state. However, the acquisition of
development rights should be explored.
J
2. Pismo Marsh be acquired with public funds and maintained as a natural area.
Such acquisition would insure the preservation of this freshwater marsh. The
Department of Fish and Game is currently attempting to acquire Pismo Marsh
and classify it as an ecological reserve.
3. Filling or dredging of wetlands be prohibited, unless adequate consider-
ation is given to wildlife. The coastal wetland habitats of the Nipomo area
support a wide variety of wildlife, including several endangered species.
Destruction by filling (and dredging) has significantly reduced these vital
habitats in the Nipomo area. Further alteration of these critical habitats
should not be carried out without adequate protective measures for wildlife
included in such projects. For instance, a proposal of the Department of Parks
and Recreation to enlarge and deepen the channel through Oceano Marsh to
alleviate mosquito and drainage problems can be accomplished in a manner to
diversify habitats and improve the area's value to wildlife.
4. Off-road vehicle use be restricted to dune areas where such use would
have the least impact on flora and fauna. Uncontrolled off-road vehicle use
8
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is the single factor most responsible for habitat destruction in the dunes.
Although not documented, it is obvious that the destruction of dune vegetation
has led to increased siltation in Oso Flaco Lakes. Existing plant communities
cannot withstand continued off-road vehicle use. In recent years there has
been a growing conflict between off-road vehicle enthusiasts and people seeking
more passive recreational activities. This conflict would be resolved by
limiting off-road vehicles to the existing vehicular recreation area. Proposed
expansion of the BIO-acre off-road vehicle site to 2,940 acres will serve to
further decrease passive recreational and natural values.
5. A dune revegetation program be conducted to retard the advance of dunes
into Oso Flaco Lakes. Oso Flaco Lakes and their marsh areas provide critical
wetland habitat for a great variety of animals. This habitat is in danger of
being destroyed by recreational activity in the surrounding dunes. Revegetation
to restore dune stability that once existed, should utilize native vegetation
if possible.
6. The present permit of the Central Coast Regional Water Quality Control
Board allowing the Union Oil Company to discharge oil field wastewater into
the Santa Maria River not be extended unless it can be shown that the discharges
are not detrimental to living resources there. In 1975 the Union Oil Company
was issued a permit to pump oil production wastewater (not to exceed 3,025,000
gal./day) into the flood plain near the mouth of the river. Observations of
the area indicate that this discharge may have an adverse impact on the flora
and fauna. A detailed inventory of the living resources and an evaluation of
the impacts of the discharges on those resources is needed. If such discharges
are shown to be beneficial to the resource they should be continued.
7. Areas containing populations of giant coreopsis be protected from human
disturbance. This unusual and picturesque plant species reaches the extreme
9
northern limits of its range in three small isolated locations among the
dunes. Two of these sites are in danger of being destroyed. One site north
of Oso Flaco Lakes has been partially destroyed by off-road vehicle use.
These marginal populations are important to the study of the evolution of
this and other species. Measures (i.e., posting, fencing, etc.) should be
taken to protect these organisms from further destruction.
8. Studies be conducted to determine the status of those vascular plants
tentatively listed as rare and/or endangered. Several species of vascular
plants in the Nipomo region, some of them endemic to the dunes, have been
identified as candidates for rare and/or endangered species classification.
The status of these species should be determined accurately and measures
taken to protect them if necessary.
9. Waters entering the Pismo Marsh-Oceano Lagoon system and Oso Flaco Lakes
be investigated, and monitored if necessary. Water quality data for these
systems are not available, but algal blooms and die-offs indicate that
excessive nutrients and other dissolved solids are entering these wetlands.
The cause of these blooms should be identified and corrective action taken,
if necessary.
10. The viability of Oceano Marsh be monitored to determine the effects, if
any, of lowered water levels used to reduce mosquito production. Because of
the critical nature of coastal wetland habitats it is important to maintain
existing habitats in a viable condition. Since 1972 the Department of Parks
and Recreation annually has pumped the water from 40 acres of marsh during
the mosquito production season. An evaluation of the effects on the marsh
of such pumping has not been made.
10
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THE NIPOMO DUNES AND WETLANDS
General Description
The Nipomo Dunes and Wetlands lies along a portion of California coast in
southern San Luis Obispo and northern Santa Barbara counties (Plate 1).
This region, lying between the City of Pismo Beach on the north and the
southern edge of the Santa Maria River flood plain on the south, encompasses
approximately 18 square miles of continuous dunes known as the Nipomo Dunes.
The average width is about one mile, with dunes extending inland for over
two miles in some areas •
Distributed throughout the dune region is a series of wetlands. At the
southern end of the dunes-wetland complex lies the Santa Maria River, and
at the river's mouth, a small lagoon and marsh. Roughly forming the boundary
between San Luis Obispo and Santa Barbara counties, the river traverses the
heavily agricultural Santa Maria Valley and enters the Pacific Ocean about
five miles west of the town of Quadalupe. The mouth is bordered by active
dunes on the south and an oil field on top of dunes on the north. The river
is dry during summer and fall months except near the mouth, where irrigation
runoff and tidal intrusion provide wetland habitat throughout the year.
Further north, two lakes known as Oso Flaco Lakes are situated in the historical
flood plain of the Santa Maria River. The lakes lie east of the crest of dunes
about 10 miles south of the City of Pismo Beach and approximately 3/4 mile
inland. They are bordered by dunes on the north, west and south. East of
the'~-lakes the area is "heavily agricultural. Oso Flaco Lakes are fed
primarily by irrigation runoff that eventually makes its way to the ocean
via Oso Flaco Creek.
11
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Three small lakes in the vicinity of Oso Flaco are mentioned only briefly in
this report. They are Coreopsis', Jack and Lettuce lakes. The latter two
are seasonal and have their own characteristic floras.
The Dune Lakes are a series of 10 lakes that lie approximately one mile
inland and east of the crest of the dunes. They are located about seven
miles south of Pismo Beach. Bordered by dunes on all sides, the lakes are
completely land-locked. Any water that reaches the sea must do so through
seepage beneath the dunes. There is currently little or no annual runoff
into any of the lakes. Water levels are kept constant during summer months
through the use of irrigation wastewater.
An area just outside the scope of this report, but worth mentioning is Black
Lake Canyon which drains into Black Lake of the Dune Lakes. The canyon
contains a deep "slough" with an underbase of peat approximately 40 feet
thick. It is approximately five miles in length, from the Southern Pacific
Railroad and State Highway 1 (which borders Dune Lakes Properties) to its
"headwater" origin in a deep encircling basin of grassy moist meadow. It
was originally attached directly to Black Lake which derives its name from
the peat-blackened water supplied from the canyon. Building of the highway
and railroad with their supporting embankments has essentially cut off the
canyon from the lake. The canyon provides exceptionally rich bird habitat
and supports at least two plant species uncommon to the rest of the Nipomo
region.
Oceano Lagoon lies within the boundaries of Pismo Beach State Park about one
mile south of Pismo Beach. The lagoon consists of a freshwater marsh bounded
by Grand Avenue on the north and an area of open water that flows into Arroyo
Grande Creek on the south. This report deals primarily with the marsh portion
13
of the lagoon that is separated from the open water area by a park maintenance
road. The lagoon is bounded by dunes on the west and U. S. Highway 1 on the
east and lies in the Meadow Creek drainage.
Pismo Marsh, also known as Pismo Lake, is ~I freshwater marsh located within
the corporate limits of the City of Pismo Beach. The area lies upstream from
Oceano Lagoon and is in the same Meadow Creek drainage. It is bounded on the
west by the Southern Pacific Railroad, on the north by the City of Pismo Beach,
on the east by U. S. Highway 101 and on the south by an oak woodland area
lying within the corporate limits of Grover City. The marsh is fed during
summer and fall months by domestic runoff from the surrounding communities.
With the exception of the Santa Maria River and its tidal influence, the
wetland areas included in this dunes-wetland ecosystem are primarily fresh-
water; however, some brackish wetland exists as a result of domestic or
agricultural runoff rather than salt water intrusion.
Elevations within this coastal area range from sea level to approximately 200
feet. However, from the low, primary dunes immediately south of the Santa
Maria River, the dune formations gradually rise for two and a half miles
southward, attaining an elevation of almost 500 feet above the seaward
promontory of Mussel Rock Point, and are (here) considered to be the highest
active dunes in California.
The area bordering the dunes on the north is largely urbanized and includes
the cities of Pismo Beach, Oceano and Grover City. U. S. Highway 1 runs
parallel to the dunes on the east and crosses the western slope of the Nipomo
Mesa, from which the dunes received their name. The land south of the mesa
(to the Santa Maria River and beyond) is heavily agricultural, with beans,
celery, lettuce, peas and artichokes comprising the main crops.
14
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Climate
The Nipomo Dunes and Wetlands region is characterized by a Mediterranean
climate with generally warm, dry summers and cool, moist winters. The
average annual precipitation is slightly less than 15 inches, over 90 percent
of which occurs between November and April. Fog is prevalent during much of
the year, particularly the summer months when it may not burn off until late
afternoon. Prevailing winds are from the northwest. The more severe winter
storms, however, produce strong, gusty winds out of the south.
The area is also characterized by a large number of microclimates which are
especially noticeable during the summer. These are created through the
blockage. of the cool marine air by hills or dunes and may result in temper-
ature differenceS of up to SoC in as little as one-half mile from the shoreline.
Microclimates play an important role in the distribution of plant and wildlife
species.
Geology and Geomorphology
The Nipomo Dunes and Wetlands lie in the vicinity of the structural influence
of the Coast and Transverse ranges. Their geologic structure is extremely
complicated. The geologic record is unclear up until the late Tertiary
Period, approximately 17 million years ago (Meisenbach, 1974). From the
beginning of the Miocene Epoch in the late Tertiary, records are more
complete. During the early Miocene, nonmarine sediments were deposited.
The first marine deposits were believed to be laid down sometime during the
late Miocene and continued into the middle Pliocene, some S to 7 million
years ago. In the upper Pliocene (3 to S million years ago) the sea advanced
farther inland and Carega Sand was deposited (Cooper, 1967). This formation
bears the distinction of being the oldest water-bearing formation in the area
(l-Jorts, 19.51).
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Somewhere between the late Pliocene and early Pleistocene (about 2 to 3
million years ago), the Paso Robles Formation was deposited. This is
believed the oldest nonmarine deposit and forms the thickest single water-
bearing layer (Worts, 1951). Intense folding and deformation took place
during the middle Pleistocene. During this time there was partial removal
of the Paso Robles Formation in some areas.
In the late Pleistocene, the Orcutt Formation was deposited by ancestral
streams. Also during this period, there was extended uplifting resulting in
the elevation of marine and alluvial terraces. Near the end of the late
Pleistocene, during the Wisconsin glaciation, the sea level was greatly
lowered, causing the rivers and streams to further entrench their beds. As
the glaciers melted, submergence again took place along with additional
uplifting. This uplifting reached its maximum development about 6,000 years
ago (Cooper, 1958 and Fairbridge, 1960).
Geologically, the dune sand deposits are Recent in origin (Worts, 1951).
The Pacific Ocean is the ultimate sand source for the dunes, and receives its
sand supply by river transport, mainly from erosional materials inland. An
estimated 70 percent of the sand deposited on California's beaches is supplied
by rivers (Cooper, 1967). The estimated yearly deposition of sand between
Pismo Beach and the Santa Maria River is 125,000 cubic yards (Bowen and Inman,
1966). The sand, transported inland by the prevailing onshore winds, has
for thousands of years provided the elements for the dynamic dune-building
processes that occur here.
The Nipomo Dunes are divided into three topographical units (Plate 2). The
Callendar unit lies on the Nipomo Mesa and partially on the alluvial strip
between the mesa and the ocean (Cooper, 1967). Along the coast this dune
17
unit extends from Arroyo Grande Creek to Oso Flaco Creek. The Guadalupe unit
extends from Oso Flaco Creek to the Santa Maria River and lies entirely on
the alluvial plain of the river. The Mussel Rock unit extends from the Santa
Maria River to Point Sal. The latter unit, although part of the Nipomo Complex,
is not included in this report. All three dune units are similar in origin.
The dunes are composed of two main age categories (Cooper, 1967). Older dunes
were formed prior to the Flandrian transgression, a rising of the sea level at
the end of the last continental glacial period, about 18,000 years ago. These
highly stabilized dunes extend up to 11 miles inland in some areas. The
formation of Flandrian dunes followed the Flandrian transgression. The
present dunes, both stabilized and active, are primarily of Flandrian origin.
Except for the alluvial strip between the Nipomo Mesa and the ocean, the dunes
of the Callendar unit lie on top of older pre-Flandrian deposits, while those
of the Guadalupe unit lie entirely on the alluvial plain of the Santa Maria
River.
The dominant soil in the region is coastal dune sand. The soils southeast of
Oso Flaco Lake and in the flood plain of the Santa Maria River are agricultural;
dominant types are Camarillo silty clay loam and Camarillo sandy loam (U.S.D.A.
Soil Conservation Service, 1974). With the exception of the Santa Maria River,
the soils in the immediate vicinity of the wetlands have a high peat content.
These wetlands are very dependent upon the tremendous water-holding capabilities
of peat soils.
Drainage
-
Four drainages serve the Nipomo region. Pismo Marsh and Oceano Lagoon are in
the Meadow Creek drainage (Plate 3), a small area of approximately seven square
miles. Natural runoff is rare during summer and fall months. Water entering
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Meadow Creek during these periods is primarily domestic wastewater from the
incorporated areas of Grover City and Pismo Beach. This drainage is part of
the much larger Arroyo Grande Creek watershed that reaches the ocean south of
the lagoon via Arroyo Grande Creek. Most of the watershed is covered by
grassland with minor stands of woodland. Development within the watershed area
has created some siltation problems. Historically, the lower portion of the
Meadow Creek drainage consisted of a large, continuous marsh from the current
Pismo Lake through Oceano Lagoon to Arroyo Grande Creek (Plate 3a).
Today the Dune Lakes receive little in the way of drainage. In the past they
might have been part of an extensive freshwater marsh that comprised the
lower portion of the Santa Maria flood plain or they might have been an
extension of the marsh formed by Arroyo Grande Creek to the north. Whatever
the case, presently they receive drainage only from Black Lake Canyon (Plate 3)
which feeds Black Lake, the southern-most of the Dune Lakes. Historically,
seepage moved down slope from Black Lake to the other lakes in the complex.
The Black Lake drainage is small, approximately three square miles in size.
Until recent years, however, enough water came down the canyon to supply all
of the lakes during drier months. Upstream development in the canyon has
lowered the water table so that today the lakes receive drainage only during
extremely wet years.
Oso Flaco lakes and the Santa Maria River historically shared the same drainage
basin (Plate 4). The lakes lie in the old flood plain of the river that,
-
during periods of high water, served as an alternate outlet to the ocean. Man
has altered the region so that today Oso Flaco has a drainage of only about
seven square miles. The main tributary is Oso Flaco Creek. The watershed
consists primarily of agricultural land but also includes the southern edge
of the Nipomo Mesa.
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-The Santa Maria Basin has a total area of approximately 1,880 square miles.
It is one of the larger coastal drainage basins in California. The basin
extends about 90 miles inland from the ocean and averages about 20 miles in
width. The watershed includes the northern half of Santa Barbara County, the
southern portion of San Luis Obispo County and small portions of Ventura and
Kern counties. The largest city in the basin is Santa Maria, lying some 11
miles southeast of the river's mouth.
The Santa Maria River is formed by the confluence of the Cuyama and Sisquoc
rivers, about 20 miles from the coast. The Cuyama River Basin has a drainage
of about 1,135 square miles. It drains essentially all of the northern half
and easternmost portion of the Santa Maria Basin. Twitchell Dam is located
on the Cuyama River six miles above its junction with the Sisquoc River.
Since its construction in 1959 it has effectively reduced surface flows in
the lower river. Its primary purpose is to recharge ground waters of the
basin which are pumped for agricultural and municipal purposes.
The upper portion of the Santa Maria watershed reaches into the Los Padres
National Forest. Some areas are heavily timbered; however, a large portion
of the watershed is grassland with scattered woodland and chaparral communities.
There is little snowpack in the entire watershed; and surface water in the
lower reaches is closely associated with periods of rainfall. During the 1973
water year, surface flows passed the guaging station at Quadalupe only
periodically during January, February and March.
History
,.
Juan Rodriquez Cabrillo, sailing north along the California coast in 1542 is
believed to have been the first European to see what is now the shoreline of
northern Santa Barbara and southern San Luis Obispo counties (Robinson, 1957).
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Several years later, the Manila galleons, operating between the Philippines
and Acapulco, Mexico, skirted the California coast seeking favorable winds.
Landings were rare, but at least two were recorded; the first in 1587, when
Pedro de Unamuno entered Morro Bay and the second in 1595, when Sebasti~n
Rodrrquez Cermeno stopped in what is now San Luis Obispo Bay and traded with
the Native Chumash Indians.
Although plants formed a portion of their diet, the Chumash were primarily
fishermen (Gerdes et al., 1974). Fish were taken from canoes on the open
sea with seines made of bark or with spears formed from bone. In the
Nipomo Dunes and Wetlands region, much of the fish diet was supplemented
with the easily accessible mussels, limpets, abalone and Pismo clams. That
Pismo clams were heavily utilized is evidenced by the massive shell mounds
found among the dunes. Diet was also supplemented by 'mammals and birds.
Deer were hunted with bow and arrow while the hunter wore an artifice
of deer's head and antlers (Bancroft, 1886). Wild fowl were caught in
nets woven from tules.
It was not until the Spanish occupation of California in 1769 that the first
land expedition crossed the Santa Maria River and entered what is now San
Luis Obispo County. En route to Monterey, the land expedition, led by
Gaspar de Portola, crossed the river and stopped near a large lake to camp.
Friar Juan Crespi, diarist for the party, described the area: " . enclosed
by some sand dunes which retain the water and prevent it from going to the
sea. The entire valley, which runs from east to west, is covered with rushes
and grass, and the ground is very wet and swampy" (Friar Crespi was
describing a single large lake that has since been modified into the two
existing lakes). Here some of the soldiers succeeded in killing a grizzly
bear whose mea t was found to be "very savory." They named the area El Oso
Flaco (the lake of the lean bear) and it retains that name today.
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In September of 1772, the Mlssion San Luis Obispo de Tolsa was founded in what
is now the City of San Luis Obispo, about 17 miles to the north. The
agricultural history of the region began with the establishment of the Mlssion.
The native Chumash helped with the initial planting of crops and cattle
raising. However, not until the issuance of large land grants by the
Mexican government in the late l830s and l840s did large scale agricultural
activities begin. Cattle grazing was the major activity, especially in the
Santa Maria Valley, until a great drought in 1862-64 virtually destroyed the
industry.
The first wave of American settlers came to the area during the mid-1800s
and began agricultural activities based on grain and orchard crops (U. S.
Bureau of Reclamation, 1958). By 1897 irrigation from the development of
artesian wells had been introduced, and irrigated beet crops were the
forerunner of the current vegetable industry. At present much of the
bottomland, especially within the Santa Maria River flood plain, is irrigated
and double-cropped.
Much of the Nipomo Dunes and Wetlands was uninhabitable, except by the Indians,
who had little environmental impact on them. The dunes effectively served
as a barrier to early development; and as more and more people came to the
region, the dunes and wetlands with their beautiful displays of flowers and
abundant wildlife became an important site for recreation and relaxation.
Communities like Pismo Beach, Oceano and Arroyo Grande, that had been
established on the old rancho sites, eventually turned to a new industry
based on the nearby natural resources--the tourist industry. This industry
thrives today and is responsible for much of the development that has occurred.
In 1934, Pismo Beach State Park was developed at the north end of the dunes.
This park currently receives some of the highest recreational use of any
park in the state.
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During the depression this region was the home of an unusual group known as
the "Dunites." This diverse collection of artists, writers and astrologers,
among others (some very well known), found a peace and solitude among the
dunes and wetlands that they could find nowhere else. Today their driftwood
shacks are gone forever; but the feelings of beauty, solitude and contentment
they shared remain, at least for now, for others to enjoy.
Land Ownership and Access
Currently more than 70 percent of the approximately 12,000 acres comprising
the Nipomo Dunes and Wetlands is under private ownership (Plate 5). The
largest public holdings are Pismo Beach State Park, which includes Oceano
Lagoon, and Pismo Dunes State Vehicular Recreation Area. Combined, these
two areas comprise approximately 1,902 acres. The County of San Luis Obispo
holds title to 75 to 80 percent of a 630 acre parcel that divides the two
state holdings. About 480 acres of this latter parcel are part of an old
subdivision known as the La Grande Beach Tract. Several small lots within
this tract are still privately owned.
Dune Lakes Properties, a family corporation, owns a 2,000 acre parcel bordering
the State Park and County lands that includes all of the Dune Lakes. The
balance of Nipomo Dunes and Wetlands, including Oso Flaco lakes, that lies to
the south of the State Vehicular Recreation Area,is also privately owned.
The largest of these holdings, a 2,790 acre parcel just north of the Santa
Maria River, is owned by a San Francisco firm. The Union Oil Company has
leased the mineral rights and developed an extensive system of oil wells on
this property.
Vehicle access to the dunes and wetlands is primarily via one of two State
Park access ramps located at Grand Avenue in Grover City and Pier Avenue in
Oceano, about one mile to the south. The Pier Avenue ramp receives up to
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80 percent of the use during peak periods (Dept. Parks and Recreation, 1975).
Oso Flaco Road,a county road which terminates at Oso Flaco Lake also provides
public access to the lake and the sand dunes. Even though the lake and dunes
are privately owned, access to these areas has not been restricted. A "parking
area" at the end of the road has become both a popular staging area for off-
road vehicles and walk-in access to the beach and dunes. A fourth access
point exists just south of the Santa Maria River flood plain, west of the town
of Guadalupe via West Main Street. This is the only Santa Barbara County
access point to the wetlands and dunes. That county has developed a small
three acre parking area approximately 50 yards from the beach near the mouth
of the river. Low flows in the river make it possible for four-wheel drive
vehicles to cross onto the dunes to the north during most of the year. The
parking lot at the mouth of the Santa Maria River at times is quite heavily
used, especially on weekends and in the summer. Although a few use it for
dune access further north, most people use it for access to the very high
dunes south of the river.
From these four points there is vehicle and/or walk-in access to over 8,000
acres of dunes, wetlands and beach. Public access to the Dune Lakes area,
and to the property leased by Union Oil, is not allowed except by permission
from the landowner or lessee.
Pismo Marsh and its environs are presently under the ownership of two private
groups (Plate 6). The entire marsh, and a portion of oak woodland on the south,
is owned by a group under the title of Aqueduct Farms. The remaining woodland
is owned by Grover City Development, a locally-based real estate company.
There is no developed access to the area and all access is by trespass over
private lands. The Department of Fish and Game is currently attempting to
acquire this acreage as an ecological reserve. The Wildlife Conservation
Board has appropriated funds for its purchase and the landowners have been
contacted. 29
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Water Characteristics
Few studies have been conducted on the chemical and physical properties of
the water in the Nipomo Dunes and Wetlands region. Generally, water quality
in the wetlands is considered poor. Cultural eutrophication, the accelerated
enrichment of water and wetlands brought about by the introduction of
nutrients associated with man's activities,has been the most significant
influence on water characteristics of the area. To compound the situation,
ground water supplies have been depleted to the point that they no longer
provide surface water during the dry months.
Pismo Marsh and Oceano Lagoon receive water during dry periods from domestic
wastewater released by the cities of Pismo Beach, Grover City and Arroyo
Grande. In Oceano Lagoon this water, high in dissolved minerals, has added
to increased blooms of algae and the small plants, duckweed and red floating
fern. l
The high mineral content also has created a unique situation at Pismo Marsh.
As the water level decreases, the northeastern portion of the marsh acts as
a catch basin for many of the dissolved salts. The alkalinity there is much
higher than in other parts of the marsh and the resultant plant community is
more characteristic of salt marsh than of a freshwater marsh. A few yards
from this brackish habitat exists a plant community composed of strictly
freshwater species.
Except in extremely wet years, the Dune Lakes no longer receive annual runoff.
The historical drainage from Black Lake Canyon has been cut off through tapping
of groundwater reserves. The major source of water during the winter and spring
comes from several springs which feed the lakes. One spring produces over 100
gallons per minute. The lakes are kept at a constant level throughout the drier
lScientific names of plants are listed in Appendix A.
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part of the year by pumping irrigation wastewater into them through a pipeline
system. This nutrient-rich water contributes annually to algae problems in
many of the lakes. In the past, high biological oxygen demands (BOD) created
by large amounts of decaying algae and microorganisms have apparently caused
dissolved oxygen levels in the shallower lakes to become low enough to kill
fish. For a time, blue-stone (copper sulfate) was successfully used to
control algal blooms. Chemical treatment is no longer used however.
In 1975 a study (Student Paper, 1975) was conducted in Black Lake, deepest
of the Dune Lakes. Conducted on March 21 and 22 by a class from Claremont
College, this study indicated a total dissolved oxygen content ranging between
5.7 parts per million (ppm) at 3.5 meters depth and 9.6 ppm at the surface.
Studies conducted during warmer months would be expected to show lower
oxygen levels. Water temperature varied between 13.50 and l6.00 C,
respectively.
Mixing of water through wind action keeps the lakes well oxygenated during
much of the year. However, with the heavy algal blooms that occur in
conjunction with higher temperatures, the mixing action is diminished and
the dissolved oxygen content significantly lowered.
The Oso Flaco lakes receive a continuous flow of irrigation tailwater during
dry periods. This type of water may contain large amounts of nutrients in
the form of fertilizers as well as pesticides that are potentially hazardous
to wildlife. Little Oso Flaco, smallest of the two lakes, has the greatest
water quality problem; much of the surface is covered by algae in summer.
The larger Oso Flaco Lake, because of its size and depth, appears to be less
affected by the nutrient-rich irrigation discharge it receives. In recent
years, however, a marked increase in algal growth has been observed in the
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lake. Two small lakes in the Oso Flaco vicinity, Jack Lake and Coreopsis
Lake, receive no wastewater. Although little is known about them there are
no apparent water quality problems related to human use and development.
Historically, water quality at the mouth of the Santa Maria River has been
poor. The lack of adequate dilution water has been indicated as the primary
reason for low quality (Calif. Dept. of Public Health, 1952). Much of the
storm runoff that would normally reach the lower portion of the river is now
held in Twitchell Reservoir and is used to replenish depleted ground water
reserves. During most of the year the river does receive water from
agricultural discharges through the Green Canyon agricultural drainage ditch
which enters the river near its mouth. Today this drainage ditch contains
only irrigation tailwater. In the past the Sinton and Brown Company, which
dehydrates wet sugar beet pulp for cattle feed also discharged its
wastewater into this ditch. This practice, which greatly added to the
eutrophication of the lower river was discontinued in 1969.
All of the municipal treatment plants in the Santa Maria River subbasin dis-
charge effluent to the land, where ultimate disposal is by percolation. The
City of Guadalupe" six miles upstream from the mouth, currently utilizes
its effluent for pasture irrigation, as does the Laguna County Sanitation
District farther to the south. The City of Santa Maria disposes of its
effluent by percolation in disposal ponds adjacent to the trea_tment plant.
All of these areas once discharged directly into the river but no longer
directly affect the water characteristics of the wetlands at the mouth of
the Santa Maria.
In 1938, the Union Oil Company began discharging the oil production wastewater
from its Guadalupe oil field into the river near its mouth. Though there is
no documentation of wildlife losses due to the discharge, it did create a
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nuisance by discoloration of the river bottom sands. Hydrogen sulfide also
was periodically found bubbling from below the surface in the vicinity of the
discharge.
In 1973 the Union Oil Company discharge was halted by the local Regional
Water Quality Control Board. Investigations conducted in 1975 showed that
after two years, a layer of oil and sludge still existed at subsurface levels
in the vicinity of the discharge source (Moore, 1975). Until October 1975,
the discharge was reinjected into the oil field. However, in October a
permit was issued again to release wastewater into the river until October 1,
1977, when an open ocean discharge is to be established. The current discharge
is not to exceed 3,025,000 gallons per day.
Land and Water Uses
Outdoor recreation is the major land and water use within the area. Beach
touring, beach camping and sightseeing are the most notable uses at present,
followed closely by dune touring and other off-road vehicular uses. C1ammdng
for the famous Pismo clam constitutes a primary use during low tides. In
recent years nature study and photography have been increasing annually.
Fishing and hunting, although popular in the vicinity of Oso Flaco Lake
and the Dune Lakes (hunting only), are not major uses .
Much of the recreational activity originates in Pismo Beach State Park that
has two developed campgrounds inland from the beach. Also contained within
the park are a dune preserve, off-road vehicular recreation area and a golf
course that lies to the north. Drive-on beach camping is allowed year-round.
This is an informal type of overnight use without the limitations imposed by
roads and parking spurs.
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Recent years have seen increased utilization of several recreation vehicle
camping areas on privately-owned lands. Most of these camping areas are
within one mile of the beach. Favorite locations are the open dunes and
vegetated areas around Oso Flaco Lake. In an effort to place some controls
on the land and water uses of these privately-owned lands, the California
Department of Parks and Recreation has recently proposed the acquisition
of some 2,270 acres of county and privately-owned lands for incorporation
into the State Park System (Plate 7).
Another important land use is the extraction of oil. The Union Oil Company
holds a mineral lease on approximately 2,790 acres north of the Santa Maria
River. This land has been developed extensively for oil production as
evidenced by well sites, pipelines and oiled roads.
Agriculture is a minor land use within the boundary delineating the Nipomo
Dunes and Wetlands. Approximately 300 acres are farmed on the Dune Lakes
property. Agricultural crops include celery and lettuce. Other uses include
livestock grazing on the flood plain near the mouth of the Santa Maria River.
Surrounding land and water uses are largely agricultural. Crops grown are
celery, lettuce, cabbage, artichokes and beans. The main industrial
activities are associated with the Union Oil Refinery southeast of the Dune
Lakes. The City of Oceano, Oceano airport, Grover City and Pismo Beach
support most of the commercial activity that occurs in the area surrounding
the Nipomo complex .
Land use in the Pismo Marsh vicinity is primarily residential. A large
trailer park borders the northwestern edge of the marsh. The entire southern
edge is bordered by a housing development currently under construction.
Commercial development borders the northeastern end of the marsh.
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Water for rural residents and agricultural irrigation comes primarily from
wells. The adjacent communities rely (for most of their needs) upon Lopez
Reservoir in the Arroyo Grande Creek drainage to the east.
Outdoor recreation, much of which originates in Pismo Beach State Park, represents the major land and water
use of the Nipomo Dunes and Wetlands. (Calif. Dept. of Parks and Recreation Photo)
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NATURAL RESOURCES
Ecology
Ecology is defined in Webster's Dictionary as "the branch of biology that deals
with the relations between living organisms and their environment." It is the
area of science that most closely deals with the principle that all organisms,
including man, interact with their biotic (living) and abiotic (nonliving)
surroundings and are dependent upon them for existence.
A functional unit of ecology is the ecosystem. In its simplest form, the
ecosystem consists of a community or group of communities of producers
(plants), users (animals) and decomposers (bacteria) along with the physical
and chemical environment with which they are interrelated. Each organism
is said to occupy a niche. That is, each occupies a specific space and plays
a particular role in the proper functioning of the system.
Energy is constantly fed into the ecosystem through the process in plants
known as photosynthesis. By way of a food chain, this energy is then
distributed among all the living organisms. Eventually, through the process
of decomposition, the energy is returned to the producers in the form of
organic and inorganic compounds in the soil. Depending on the tolerance of
the individual species involved, any disruption of this cycle may adversely
affect the delicate equilibrium established within the system.
The Nipomo Dunes and Wetlands complex is such an ecosystem. A unique quality
of this particular ecosystem, however, is its location in a transition zone
between the northern and southern California biotic communities represented
by different life forms (both plant and animal). Hence, as might be expected
in this delicate zone, many of the existing life forms that are on the margins
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of their ranges, or distributions, are generally less tolerant to changes
in their environment than when located in the center of their ranges.
Based on genetic make-up, each species--in fact, each individual organism--
through evolution has adapted and/or acclimated to a dynamic set of
environmental conditions. The tolerance of a particular species to the
constantly occurring changes in those conditions determines its abundance
at any point in time. Some organisms have wide tolerance ranges while others
are very specific in their requirements. Conflict is constant between each
organism and its environment; therefore any change, no matter how slight,
has the potential to alter populations, to the point of overcrowding or to
the opposite end of the scale--extinction.
The processes of change in nature are normally slow, sometimes taking thousands
or even millions of years. Man alone has the capacity to accelerate these
processes and has done so to the point that many species, even those with a
normally high tolerance to natural changes, can no longer adapt rapidly
enough to keep pace. This problem exists in the Nipomo Dunes and Wetlands
region, where human encroachment and extremely heavy recreational use are
threatening several animal and plant species. Here, a unique assemblage of
plants and animals, reliant upon each other and in turn relied upon by larger
ecosystems that include man himself, is in danger of being lost.
Such ecological considerations are extremely important to the discussion of
the Nipomo complex. Wetland and semiarid habitats furnish some of the most
- fascinating and important ecosystems on earth. When these two conditions are
found uniquely interspersed, as they are along the southern San Luis Obispo
County coast, the complex of plant and animal communities created provides
for a diversity of organisms duplicated nowhere else.
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Habitat and Vegetation
Every living organism has certain requirements for survival. Although
specific needs vary markedly among different groups of organisms, they all
fall into four basic categories: food, water, shelter and space. All life
forms demand these elements to one degree or another for existence. The
term "habitat" has been used to define the areas or environments that supply
these basic needs.
In its simplest form, habitat refers to the area in which an organism is
found. For the sake of convenience, habitats are often described in terms
of plant communities, substratum types or other dominant features. The
Nipomo Dunes and Wetlands region includes several habitat types that combine
to form a diverse and unique ecosystem (Plate 8). These habitat types
include: coastal dunes, freshwater marsh, riparian, open water, coastal
salt marsh, mudflats, woodland, flood plain and beach. l
Approximate acreages for the various habitats of the Nipomo region area
follow:
1. Coastal Dunes
2. Beach
3. Flood Plain (Santa Maria River from Union
Oil outflow to mouth)
4. Woodland
Dune Lakes (Eucalyptus)
Pismo Marsh (Oak and Eucalyptus)
Total
9,400
435
490
10
15
25
5. Open Water
Santa Maria River (from Union Oil outflow 130
to mouth)
..
Oso Flaco Lakes
Dune Lakes
Oceano Lagoon
Pismo Marsh
Total
100
500
20
20
770
1Plates showing habitat types for Santa Maria River, Oso F1aco Lakes, Dune
Lakes, Oceano Lagoon and Pismo Marsh are found in Appendix F •
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6. Freshwater Marsh
Santa Maria River
Oso Flaco Lakes
Dune Lakes
Oceano Lagoon
Pismo Marsh
Total
7. Riparian
Santa Maria River
Oso Flaco Lakes
Dune Lakes
Oceano Lagoon
Pismo Marsh
Total
8. Coastal Salt Marsh (Santa Maria River only)
9. Mudflats
Santa Maria River (mouth)
Pismo Marsh
Total
Coas tal DUl'leS
20
120
300
30
30
500
170
10
50
55
15
300
35
90
10
100
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Coastal sand dunes comprise the most abundant habitat type in the Nipomo Dunes
and Wetlands area. At various points they reach a width of over 2-1/2 miles
and vary in stages of succession from active, unstable dunes near the beach
to stabilized, well-vegetated dunes inland. Combined, they make up over 85
percent of the total acreage included in the complex.
Several plant communities, as described by Munz and Keck (1959), are associated
with the dunes habitat. The coastal strand community occupies the area
closest to the ocean and is comprised mainly of beach and primary dunes.
Plants characteristic of this community are usually low-growing or prostrate
and often succulent. They must be adapted to constantly shifting sand
conditions created by the winds and have the ability to bind sand into small
stabilized hillocks, usually only a few feet high. The plant species found
here are pioneers in dune stabilization and are not limited only to this.
region. They include yellow sand verbena, purple sand verbena, dune dandelion,
ice plant, sea rocket, beach morning glory and beach bur.
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A coastal sage scrub community exists inland on the more stabilized dunes.
In areas surrounding Oso Flaco Lakes, this plant association has been
disturbed to the point that in many places it is no longer discernible.
The best example of this community in its natural state is found on the Dune
Lakes property, where it has been left essentially undistrubed. Plants
occurring in the coastal sage scrub community are commonly shrubby and
include mock heather, buckwheat, dune lupine, tree lupine, lizard tail,
coast senecio and cudweed-aster.
A dune scrub community, slightly different than the coastal sage scrub
community described by Munz also exists on the dunes (Johnson, 1976). This
community, dominated by mock heather and dune lupine, is found from Bodega
Head, Sonoma County,to E1 Segundo, Los Angeles County. The only areas
remaining where the community is extensive, however, is Point Reyes, Marin
County, and the Santa Maria River dune complex which includes Morro Bay and
Vandenberg Air Force Base as well as the Nipomo Dunes area. Large areas of
dune scrub once occurred at San Francisco, Fort Ord (Monterey County) and
El Segundo (Barbour and Johnson, 1976).
Located in the hollows and low areas of the dunes, a grassland community
exists, characterized by grasses and annual plants that require the extra
moisture that these depressions hold. Plant species commonly occurring
here include: filaree, plantain, toad flax and bromegrass.
A small unique plant association (uncommon to the dunes region and not
described in Munz and Keck) is located in a low, flat area just north of
Oso Flaco. This has been called a willow/wax-myrtle community (Rodin, 1972).
It lies in a shallow depression that supplies enough moisture during the
Beachgrass has been employed in the stabilization of coastal dunes and is well
established throughout the Nipomo region.
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spring and summer months to support a flora somewhat more characteristic
of a riparian habitat. Species found here include rush, monkey flower,
blackberry, wild rose, California wax-myrtle and arroyo willow. This area,
fondly known as "Maidenform Flat" among ORV enthusiasts, has been protected
by them from vehicle use but is commonly utilized as a picnic ground and
campsite. The dense stands of willows and wax-myrtle receive heavy use during
parts of the year, and severe compaction of the soil has occurred in places.
Its popularity stems mainly from the fact that it provides partial seclusion
in an otherwise open environment •
As a whole, the coastal dunes habitat supports a flora relatively free of
nonnative vegetation but some introduced species are noticable.
Beachgrass, an introduction from Europe and widely planted throughout the
Pacific Coast, has been employed for years in dune stabilization projects and
is well-established around the Pismo State Beach, Dune Lakes and Oso Flaco
area. Use of this species is continuing, especially in the Dune Lakes
vicinity, where dune stabilization plays a major role in the overall
management of the area.
Several species of ice plant also have become established in the dunes.
Because of its low water requirements, ice plant is commonly used in highway
landscaping and has become naturalized in many areas of the state. In the
Nipomo Dunes, the native sea fig is gradually being crowded out by nonnative
ice plant species introduced from South Africa. These introduced species,
especially the hottentot-fig, are vigorous, rapid growers that hybridize
freely with the native species and simply out compete it for space and
available nutrients.
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The native sea fig (shown above) is gradually being crowded
nonnative ice plant species. (photo by Robert Rodin)
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Two species of thistle found on the dunes have been listed as rare and endangered by the
California Native Plant Society. (Photo by Robert Rodin)
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The Nipomo Dunes, because of their location in a transition zone between two
different biotic regions, support several plant species that are not common
to the rest of California. Some, like the Nipomo lupine, are endemic to
these dunes and can be found nowhere else in the entire world. The California
Native Plant Society has listed a minimum of eight species from the Nipomo
area as being "very rare" or "rare and endangered" (Calif. Native Plant
Society, 1974). Among them are the Nipomo lupine, crisp monardella, San
Luis Obispo curley-leaved monardel1a, surf thistle and 1a graciosa thistle.
Others, like coast senecio, have been listed as "rare and not endangered."
The giant coreopsis, a unique member of the sunflower family, reaches the
extreme northernmost limits of its range in the Nipomo region. Currently
known from only three isolated locations among the dunes, this interesting
species lies grotesquely dormant for most of the year. From April to early
May, however, the plants come alive with a heavy bloom of large, bright
yellow flowers that are easily distinguishable from the rest of the dune
flora. There has been a' continuing struggle to protect these northern
populations from human disturbance on the dunes.
The dunes as a whole are of tremendous interest with respect to the study
of plant succession and soil development. The old, highly stabilized dunes
(inland from the report area) bear sclerophyllous (leathery leaved) plant
species such as coast live oak, manzanita and coffeeberry. This is in
contrast to the soft-leaved dune scrub species found on the dunes of more
recent origin.
Beach
A continuous sandy beach stretches from Pismo Beach to the mouth of the Santa
Maria River. Plants are rare on the beach itself, but the sea rocket, a
member of the mustard family, can be found occasionally. Marine invertebrates
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The flood plain near the mouth of the Santa Maria River is characterized primarily by a
grassland community.
Woodland and riparian habitats, in addition to providing excellent wildlife cover, serve as a
buffer zone between Pismo Marsh and adjacent housing developments.
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including the famous Pismo clam are found in the intertidal regions of the
beach. Several species of birds utilize these invertebrates as a food
source. The beach, especially between Oso Flaco and Pismo Beach receives
heavy recreational use. It is the only coastal beach in California on which
driving is allowed. Aesthetic and recreational values are considerable.
Flood Plain
Near the mouth of the Santa Maria River, the flood plain is characterized
primarily by a grassland community. This area of open grassland with
scattered shrubs is comprised mainly of annual species which include salt
grass, wild oats, annual ryegrass, bromegrasses, clover and filaree. The
shrubs are primarily willow and California wild blackberry.
Woodland
Two types of woodland habitat (oak and eucalyptus) occur in the Nipomo
Dunes and Wetlands region. East of the Dune Lakes between the lakes and
u. S. Highway I lies a grove of eucalyptus. Native to Australia, these
trees have been planted widely in central and southern coastal areas of
California. They seem to thrive when grown closely together in groves.
Eucalyptus trees have a fine root system that lies close to the soil surface.
These fine roots are capable of absorbing water at an extremely rapid rate.
As a result, few seedlings of other species can survive for any length of
time. This characteristic along with a dense layer of leaves that cover
the ground limits undergrowth and hence, the usefulness of these trees as
habitat by decreasing the diversity of organisms.
Along the southeast edge of Pismo Marsh, an oak woodland community exists.
This woodland is dominated by coast live oak. It is one of the few remaining
communities of this species in the entire region. It is especially important
I I
at Pismo Marsh because it serves as a buffer zone between the
marsh and a Grover City housing development. It also provides a diverse
flora that includes coffeeberry, poison-oak, wild rose and bracken fern.
Open Water
Open water habitat occurs in all the wetlands. Pismo Marsh and the marsh
at the north end of Oceano Lagoon provide this habitat type during the
winter, spring and early summer months.
The Dune and Oso Flaco lakes receive irrigation runoff during the dry
months, thereby keeping an open water habitat over the entire year. Due
to irrigation runoff, the Santa Maria River also maintains an open water
area along its main channel during the dry seasons. At times of high
rainfall or tides the mudflats at the river mouth are inundated.
Several plant species are associated with open water habitat. These include
several species of algae, stonewort, duckweed, pondweed and water-milfoil.
Freshwater Marsh
Freshwater marsh :is found in conjunction with all the wetlands of the Nipomo
Dunes and Wetlands region. Except for Pismo Marsh and a small section near
the mouth of the Santa Maria River, the bulk of this habitat is associated
with the many small lakes and ponds found among the dunes. The Nipomo
complex encompasses the most extensive system of coastal freshwater marshes
and lakes remaining in California.
While some of the freshwater marsh is seasonal, most provides an aquatic
habitat over the entire year. This habitat is characterized by plant
associations dependent upon high moisture levels. Species commonly seen
here include California bulrush, cattail, rush and common spikerush. In
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The bulk of freshwater marsh habitat is associated with the small lakes and ponds found among
the dunes .
Mudflats serve as important feeding and resting areas for many types of water-associated birds .
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Black Lake of the Dune Lakes complex, the yellow pond lily can be found
blooming in April or early May. This plant reaches the extreme limit of its
range at Black Lake and is not known to occur anywhere south of this location.
Riparian
Adjoining the marshy areas and watercourses are several plant associations
that collectively form a riparian habitat. This habitat type consists of
a sometimes impenetrable overs tory of shrubs and small trees with an understory
mainly of smaller shrubs and perennial herbs. Plants commonly found here
include the arroyo willow and California wax-myrtle, which form the overstory;
understory species consist of wild rose, blackberry and giant horsetail.
Coastal Salt Marsh
The area just inland from the mouth of the Santa Maria River harbors the only
true coastal salt marsh habitat included in the Nipomo Dunes and Wetlands
complex. Here the river channel separates two stands of vegetation consisting
of almost 100 percent pickleweed. This pickleweed marsh is flooded by
the ocean only during extremely high tides and is subject to fresh water
flooding during the winter and spring seasons.
Mudflats
A mudflat habitat is found at the mouth of the Santa Maria River. The
mudflat is usually inundated with water only during high tides. During
periods of high runoff however, the mudflats become enveloped with fresh
water that, when mixed with the incoming ocean water, provides a somewhat
brackish environment. The mudflats are essentially devoid of vegetation
except for a few microscopic marine algae.
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A smaller mudflat environment exists at the eastern end of Pismo Marsh. Here
the mud surface is exposed as the water level recedes during the late spring
and summer months. Gradually as the water continues to recede, this environ-
ment gives way to a few small, widely scattered plants of the "California
annual type" described by Heady (1956).
Wildlife
Habitat diversity of an area, in turn, determines the diversity of wildlife
that will be found there. The Nipomo Dunes and Wetlands provides a number
of diverse habitat types and, hence, possesses a large variety of wildlife.
Some are resident species that may complete their entire life cycle in the
immediate area, while others are migratory and utilize the many habitat
types on a seasonal basis.
Water-associated Birds
Coastal wetlands supply some of the most productive habitat on earth for
water-associated bird species. Besides providing a long breeding season
and abundant feed for resident populations, the generally mild southern
San Luis Obispo coastal climate also attracts thousands of water birds during
the fall and winter migration periods. Migrants are totally dependent upon
wetland habitats of this type for their sustenance. Over 86 water-associated
bird species have been identified from the Nipomo Dunes and Wetlands area
(Appendix B).
Shorebirds
A group of bird species with characteristically long legs and relatively long
bills makes up the majority of water-associated birds in the Nipomo Dunes
and Wetlands region. Collectively known as shorebirds, they utilize several
habitats, but are most closely associated with the mudflats and shorelines of
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Shorebirds con1prise the majority of water-associated birds in the Nipomo region.
(photo by Jim Lidberg)
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the wetland areas where they can be found probing for crustaceans and other
small invertebrates. Included in this diverse group are such birds as the
tiny least sandpiper,l which reaches a length of only five or six inches,
and the long-billed curlew, which may attain a length of up to 26 inches.
Other common species include the willet, sanderling and western sandpiper.
Most shorebird species are migratory, nesting in Canada and Alaska and then
flying to their wintering grounds in the southern United States and into
Central America. Although some migrate through inland areas, most follow
coastal routes and millions spend their winter in association with
California's coastal wetlands.
Shorebird populations begin to increase with the arrival of the early
migrants in late June or early July. Until this time, only small numbers
of nonbreeding and a few locally nesting species are present. The highest
period of shorebird use occurs between August and April. A two-year
Department of Fish and Game survey, between May 1970 and May 1972, at the
mouth of the Santa Maria River, showed an estimated annual shorebird use of
around 1/4 million bird-days per year (Fordice, 1971 and 1972). No exact
day-use data are available for the other Nipomo wetland habitats. Shore-
bird use in these areas is reported by local birders to be considerable,
especially during the migration periods.
Waterfowl
Several species of ducks and geese are attracted to the wetlands, which
serve both as breeding grounds for some residents and stopping off areas
for migrants during the annual migration. Like the shorebirds, most waterfowl
breed in the northern United States and Canada. Some, however, do not make
lScientific names of birds are listed in Appendix B.
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the long migration north in the spring; and California's coastal wetlands
provide more than adequate food and cover for reproductive activities. It
is not uncommon to observe such species as the mallard, cinnamon teal and
the little ruddy duck actively feeding with their broods at Pismo Marsh,
Oso Flaco or any of the Dune Lakes.
Geese are far less common than the ducks on these areas. The black brant,
a small goose generally restricted to coastal bays, lagoons and estuaries,
can be seen occasionally resting at the mouth of the Santa Maria River.
They have also been reported from the Dune Lakes, though not in any great
numbers. The white-fronted goose also stops on these wetlands to rest on
its way south.
In the past, the return of whistling swans to the Dune Lakes was a yearly
occurrence. In recent years, however, they have not utilized the lakes to
the extent they once did; and some years they do not come at all.
Waterfowl populati.ons reach their peak during the late fall and winter months.
During this period thousands of ducks become dependent on these wetlands for
their sustenance. The estimated annual bird-days use at the mouth of the
Santa Maria River has been calculated at about 21,000 (Fordice, 1971 and
1972). This figure seems small, but most of the waterfowl use the area
only during periods of high tide. The other wetlands, with their continuous
sources of water, receive much greater use. The manager of Dune Lakes
Properties estimated seeing up to 15,000 waterfowl using the lakes at one
time.
Each year Dune Lakes Properties imports around 2,000 one-day-old mallards.
These birds are raised in brooders and released on the lakes when old enough
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to be on their own. They are fed daily until full grown, when the feeding
schedule is tapered off. The majority of these birds join the natural
populations during the fall migration.
Gulls and Terns
Gulls and terns, often associated with the sea, are commonly found using
the mouth of Santa Maria River and adjacent Nipomo wetlands as resting and
feeding areas. The gulls, most frequently represented in the area by the
ring-billed and Heermann's gull, are opportunists, feeding on everything
from small invertebrates and fishes to the large amounts of garbage deposited
by human visitors. Gulls are found here throughout the year and are among
the few groups of wildlife that have adapted to, and actually benefited
from, the presence of man.
Terns, unlike their less graceful gull relatives, have generally been unable
to coexist with encroaching civilization. Of special interest in the Nipomo
Dunes and Wetlands region is the California least tern. This tiny, robin-
sized bird has been declared endangered by both the federal government and
the State of California. Successful reproduction by the species requires
two conditions found in the Nipomo wetland areas. These birds require sandy
ocean beaches free of vegetation to nest. To raise their young they need
relatively stable water areas where the young can learn to fish and fend for
themselves. Although no recent nesting sites have been reported from this
section of coast, in August 1975, approximately 35 adult terns were seen
feeding young on White Lake of the Dune Lakes Complex. It was estimated
that these young were not more than three or four weeks old; hence the
adults observed probably nested nearby, possibly in the vicinity of the
mouth of the Santa Maria River. During August of the same year, adults were
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The endangered California least tern and California brown pelican frequently utilize the Nipomo Wetlands. (Note:
terns are young of the year.) (Top photo by Jim Lidberg)
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observed feeding a single offspring near Oso Flaco Lake. Least terns are
sighted each year on the Dune Lakes as well as at Oso Flaco Lake and at the
mouth of Santa Maria River. This is the first year, however, that feeding
of young birds has been recorded.
Pelicans and Cormorants
The California brown pelican, also classified as an endangered species,
often uses the mouth of the Santa Maria River as a resting site. At times,
more than 250 individuals have been observed. Though they often frequent
the wetlands, these birds are more at home on the open ocean where they can
be seen diving after fish, their primary food source.
The more abundant white pelican is an occasional winter migrant to the
region. Cormorants are observed all year but reach their highest populations
during the winter months.
Coots and Rails
Six members of the rail family are known to exist in and about the Nipomo
wetlands. The American coot is the most common of these, reaching peak
nUlnbers during the late fall and winter months. Trle common gallinule, which
closely resembles the coot in its habits, is fairly common; but this
secretive bird never occurs in as large numbers. Both coots and gallinules
are vegetarians that feed mainly on the young shoots of marsh vegetation
and upon the grasses and annual forbs that grow adjacent to the wetlands.
Of the four rails present, the Virginia and the sora are the most common.
Although the Nipomo area is presently considered outside the known range of
the endangered light-footed and California clapper rails, clapper rails have
been reportedly observed in recent years by the property manager of the Dune
Lakes. Although not sure which subspecies was seen, the property manager
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is sure that the birds were clapper rails. Clapper rails, largest of
California's rails, reside in the coastal salt marshes of the state. They
also are believed to inhabit some of the freshwater wetlands near the coast.
The sparrow-sized, black rail (now classified as rare by state statute)
historically occurred in salt and freshwater marshes from Tomales Bay south
to lower California. It also occurred in the inland freshwater marshes
near the coast. In recent years the black rail has been observed in the
Dune Lakes region" although it is known to nest only south of this area
(Calif. Dept. Fish and Game, 1976).
Loons and Grebes
Of the three loons occurring in the region, the common loon is by far the
most frequently seen. These birds have been observed on all of the wetlands
where they dive beneath the surface of the water in search of fish. Grebes,
most commonly represented here by the pied-billed and western grebes, are
also fish eaters.
Loons and grebes winter largely in coastal regions. These birds, strictly
adapted for swimming, have their legs situated far back along their bodies.
This placement makes their legs almost useless for walking. Unless sick
or injured, loons and grebes are almost never seen on land.
Herons and Egrets
Herons and egrets are large wading birds with long necks, long legs and
spear-like bills. Several species inhabit the Nipomo region and are
dependent on the wetlands for their nesting and feeding activities. The
woodland area along the southern edge of Pismo Marsh is commonly used as
a roosting site for such species as the great blue heron, great egret and
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black-crowned night heron. Other species that frequent the wetland areas
include the American bittern and snowy egret. The uncommon, least bittern
also has been observed in the Dune Lakes vicinity. As a whole, this
majestic group of birds feeds on frogs, lizards, snakes, small mammals and
fish that are common throughout the Nipomo wetlands.
Land Birds
The upland or terrestrial habitats of the Nipomo Dunes and Wetlands region
are attractive to many avian species. Some, like the belted kingfisher,
red-winged blackbird and long-billed marsh wren, are directly dependent upon
wetlands for their existence. Others, like the birds of prey, are more
dependent on upland habitats with their cyclic population of rodents and
other small vertebrates, but may indirectly benefit tremendously from the
diversity of habitats that the transition between marsh and upland provides.
Raptors
Included in this group are vultures, kites, hawks and owls. Except for
the vultures, which are carrion feeders, all raptors take live prey.
Protected by federal and state laws, these birds playa role in limiting
rodent and other small animal populations which, deprived of control,
might expand in total numbers and cause an imbalance in the ecosystem.
Upland areas support high populations of small mammals and reptiles which
serve as important prey for such species as the red-tailed hawk, marsh hawk,
white-tailed kite and great horned owl. During the winter, migratory hawks
like the rough-legged and ferruginous hawks compete with resident raptors
for the same food source.
The red-shouldered hawk relies on the riparian woodland habitat for its
nesting and feeding activities as does the Coopers hawk, which feeds mainly
on a diet of small birds. Several falcons occur in the Nipomo region, the
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most common being the small American kestrel, which feeds mainly on insects
and small birds. The endangered American peregrine falcon has been observed
at times feeding on the migrating shorebird populations in the vicinity of
the wetlands.
Eagles, too, utilize these environs in their search for food. During the
winter months the golden eagle seasonally migrates into this region to
compete with the other large hawks. The endangered southern bald eagle,
though not a regular visitor, also has been seen over the wetlands.
Other Land Birds
This group includes the song birds, upland game birds and other miscellaneous
species like the jays, ravens, woodpeckers, hummingbirds, blackbirds and
swallows. Like the raptors, these birds are associated with the upland
areas that comprise the bulk of the Nipomo Dunes and Wetlands complex. For
the most part they are not entirely dependent on the wetlands for their
existence, although some are closely associated with wetland vegetation.
As a group they comprise the largest number of individual species.
The songbirds are represented by the thrushes, wrens, warblers, vireos,
flycatchers, finches, sparrows and juncos. They include both resident and
migratory species.
Three upland game bird species are found in the Nipomo region, the most
common of which is the California quail. Mourning doves also are common
throughout much of the year. Band-tailed pigeons, though they have been
sighted in the area, are not common.
Quail have been managed for over 40 years on the Dunes Lakes property.
Feeding and habitat development programs for them began in the 1930s. In
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the early years, the Dune Lakes were managed solely as a hunting preserve
for ducks and quail. Extensive predator control programs were a part of
this management, and quail populations soared from an approximated 200
birds in 1938 to between 3,000 and 4,000 birds by the early 1940s (Glading
et al., 1945). Today more emphasis is placed on management of the area as
a wildlife preserve. Predator control programs are no longer carried out.
Feeding programs are continuing, however, and quail populations remain high.
Mammals
Due to the diversity of habitat types, the Nipomo Dunes and Wetlands region
also supports a varied number of mammals. Most are secretive and nocturnal
animals and are often difficult to find except by those who are willing to
pay the price of time and patience that successful observation of these
creatures demands. Because of their wary nature, most mammals are found
away from areas of heavy human use. Species commonly occurring here
include the Audubon cottontail rabbit, opossum, raccoon, long-tailed
weasel, striped skunk, grey fox and coyote. Since the extirpation of the
grizzly bear in the early l800s, the largest mammal found here has been the
deer. The Nipomo region appears to be in a zone of intergradation between
the California mule deer and Columbian black-tailed deer subspecies.
The beaver was introduced sometime in the 1940s. Considered a nuisance
to many of man's activities, these animals were later removed from much of
the area and today can be found in small numbers only on Pismo Marsh and the
Dune Lakes.
The race of Heermann's kangaroo rat found in the Nipomo area is closely
related to the endangered Morro Bay kangaroo rat found in a small area at
the southern end of Morro Bay. The local race has a larger range than the
Morro Bay race; both live primarily in the coastal strand community.
I I
Reptiles and Amphibians
Turtles, lizards and snakes make up that group of organisms known as reptiles.
These animals for the most part are adapted to living in dry environments.
In the Nipomo Dunes and Wetlands region there are several species closely
associated with the wetland habitats, however. For instance, the western
pond turtle is strictly aquatic. Other species utilize the wetlands but
are not as completely dependent upon them.
The flood plain and thickets of the Santa Maria River provide habitat for
a good population of the coast garter snake. This subspecies of the
terrestrial garter snake approaches the southern extension of its range
here, and although it occurs farther into Santa Barbara County, the Santa
Maria population is one of the southern-most populations of high density.
Because the local population of the coast garter snake possesses a dark
color phase not described in the identification guides, it is valued as an
important population for studies on the biogeography and evolution of the
species (Stewart, 1975).
Two other garter snakes occur within the report area, the two-striped and
California red-sided garter snakes. Relatively undisturbed populations
of these two species and the coast garter snake, in the Dune Lakes vicinity,
have attracted the attention of several researchers in recent years. A
proposed study to begin at Dune Lakes in 1977 will include an investigation
of the distribution and adaptive significance of melanism in these
populations as well as a comparative ecological study (Stewart, 1975).
Other snakes connnon in these environs include the gopher snake, common
kingsnake and western rattlesnake. Most snakes feed on small birds and
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mammals. The garter snakes also feed heavily on the slugs that are common
throughout the Nipomo wetland habitats.
Lizards common to the region include the western fence lizard, coast horned
lizard, southern alligator lizard and California legless lizard.
Amphibians are a group of animals closely related to the reptiles. They
include the salamanders, toads and frogs. Amphibians are closely associated
with aquatic habitats; and although some may not live in direct contact with
water, they all require extremely damp conditions for reproduction. Common
members of this group include the tiny Pacific treefrog, red-legged frog,
bullfrog and western toad.
Due to loss of habitat and a combination of predation and competition by
the nonnative bullfrog, red-legged frog populations have been severely
depleted in much of California. Along the central coast, however, bullfrog
populations have not penetrated many red-legged frog habitats. Red-legged
frogs are common in the Nipomo Dunes and Wetland area. However, the
bullfrog was introduced into the Dune Lakes several years ago. It is not
known how this introduction has affected local red-legged populations .
Fishes
The Nipomo wetlands do not support a wide variety of fish species. Most of
the lakes are too shallow to provide good habitat for most game fish.
The only species known to occur in Pismo Marsh is the mosquito fish, which
has been introduced throughout the wetlands to help control mosquito populations.
These small fish feed almost entirely on mosquito larvae and serve as an
important biological control.
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The three-spine stickleback also is common in many of the lakes. This
species serves as the main food source for many of the fish eating birds
that inhabit the Dune Lakes region, hence, is an important part of the
ecosystem.
Oceano Lagoon, Black Lake and Oso Flaco lakes are the only local lakes
having fishable populations. Over the years, populations of bass, bluegill,
catfish and perch have been planted. The largest and best fishery occurs
in Oso Flaco Lake" deepest of the local lakes. Oso Flaco appears to
support a stable population of largemouth black bass.
It is not known what role, if any, the mouth of the Santa Maria River plays
in the production of marine fish species. The three-spine stickleback
does occur in the fresher water east of the river's mouth.
Invertebrates
Little is known of the invertebrate populations of the Nipomo Dunes and
Wetlands. Of the marine related invertebrates, the Pismo clam is
the best unders tood. The Ci ty of Pismo Beacll advertises itself as "the
home of the Pismo clam." In early days the sands along this section of
coast are said to have been "paved" with these clams that may range in
size up to 7-3/8 inches. Early farmers plowed and collected them for hog
and chicken feed. In 1911 a limit of 200 per day and a minimum size was
established. Before 1920 the clams were in great abundance. Heavy
utilization of the resource has since significantly reduced the supply.
This region still supports one of the highest remaining populations of
Pismo clams in the state. To protect the resource, the Fish and Game
Commission has established a 4.5 inch size limit which ensures all clams
have had the opportunity to spawn several times before reaching legal size.
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The Commission has also closed portions of the beach to the taking of clams.
In so doing a "good set" of juvenile clams are allowed to grow to maturity
without suffering mortality from clamming forks before reaching leagal sizes,
a period of about five-years. Beaches closed include 4.6 miles between the
mouth of the Santa Maria River and the mouth of Oso Flaco Creek and 1.0 mile
between Grand Avenue and the mouth of Pismo Creek to the north.
The Pismo clam is an invertebrate associated with sandy beaches. Another
abundant invertebrate of the intertidal zone is the common sand crab. These
small crustaceans, which are not true crabs, serve as a food source for the
shorebirds and gulls that commonly feed along the shoreline. Other marine
invertebrates of the inshore area include beach hoppers, sand dollars, sea
stars, olive snails and true crabs.
Terrestrial invertebrates form the largest, most diverse group of organisms
on earth. Ebr this reason, studies are incomplete in most areas and taxonomy
of these organisms is often unclear even to the specialist. Several insect
groups have been studied in the Nipomo Dunes and Wetlands region. Among these
are the butterflies, moths and certain beetles. Of particular interest is a
member of a group of small moths known to occur throughout the Nipomo area.
One particular species is completely flightless in both sexes. This is the
only known occurrence of a completely flightless moth in North America. Its
discovery and life cycle are the subject of a scientific paper, currently
in press, by researchers from the University of California, Berkeley
(Powell, 1976).
Two species of aquatic invertebrates (one an amphipod, the other an isopod)
have been studied in Oso Flaco Lake (Erickson, 1968). The two species studied
and their freshwater floral and faunal associations in Oso Flaco are listed
in Appendix E.
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FIGURE I
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HUMAN .USE OF RESOURCES
Recreational
In recent years outdoor recreation has played an increasingly important role
in the lives of most Americans. Increased leisure time and mobility have
placed a tremendous demand on our natural resources, as each year millions
migrate from metropolitan areas to spend a week or weekend in the "great
outdoors." Open space is primarily what attracts them and the California
coastline has always provided many of the recreational activities that they
seek. The Nipomo Dunes and Wetlands region is no exception. Over two
million visitors use the area each year for a variety of recreational
activities (Calif. Dept. of Parks and Recreation, 1975). The majority come
from metropolitan areas in the southern half of the state (Figure 1).
Hunting
Hunting is not a major recreational pastime within the report area. Dune
Lakes was at one time managed strictly as a hunting preserve; and species
such as quail, rabbits, ducks and geese were commonly taken. Today, the
property is hunted only a few days out of the year and then only by a small
group. The Oso Flaco lakes receive the heaviest hunting pressure; primary
game species taken are waterfowl. The periodically heavy waterfowl hunting
use at Oso Flaco is primarily from local sportpersons.
Sport Fishing
Fishing, like hunting, is not of major recreational importance. Oso Flaco
Lake supports the largest fishery, and does have good populations of black
bass and various members of the sunfish family. Again, the main use is
by local residents. Oceano Lagoon supports small populations of bass,
bluegill and catfish. Periodic plantings by State Park personnel have been
I I
used to replenish numbers. This is an extremely small fishery and is used
primarily by persons camping in the adjacent Oceano campground.
Black Lake of the Dune Lakes is believed to support the only fishable
populations in that complex. Catfish and black bass were planted in the
past; however, their reproductive success is not known. Because of
restricted access the lake receives very little angling pressure. Use
days over an entire year normally number less than a dozen. The lake is
small and relatively shallow and the potential for any type of fishery
in the future is limited.
Clannning
The Pismo clam is one of the primary attractions of the Nipomo region.
Thousands of clammers from throughout the state gather here during periods
of low tide in search of one of California's largest and most popular
bivalves.
The current limit for Pismo clams is 10, with a minimum size of 4-1/2 inches.
The most popular method of harvesting is with a six tined potato fork.
Working backward in a line parallel to the edge of the water, the digger
probes with the fork until he or she strikes a clam. The clam is then
lifted out, measured--and if legal--placed in a sack snapped to a belt at
the waist. If undersized, the clam must be immediately reburied in the
area from which dug. Other methods of obtaining clams include the use of
rakes, digging bars of various types or simply by moving the feet back and
forth while standing in the surf. This washes away the sand and leaves the
clams exposed. A few people also free dive for subtidal clams.
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-Beach Touring
The beach from Pismo Beach south to Mussel Rock is unique because of its
ability to support all types of vehicles during all seasons. Here, beach
touring is a rare recreational experience that each year attracts thousands
of visitors from allover the country. This has traditionally been among
the most popular activities along this section of coastline. On major
holidays, vehicles can be seen stretched, bumper to bumper, for miles along
the beach.
In recent years, there has been increasing concern that the large volume
of vehicular use the beach receives is having an adverse impact on intertidal
invertebrate populations, especially during low tides. Biologists believe
that these resources are affected through exposure and crushing caused by
vehicle use. However, studies to identify all possible types of losses and
to quantify them have not been done.
Off-road Vehicular Use
Motor vehicles are the dominant element in recreational activities in the
Nipomo Dunes and Wetlands region. Other than beach touring, the most
popular, and unfortunately, by far the most destructive vehicular use is
by off-road vehicles (ORVs). Today there is approximately one registered
off-road vehicle for every 150 Californians (Calif. Parks and Rec., 1975).
Each year thousands of use days are expended by ORV enthusiasts driving
dune buggies, motorcycles, sand-tricycles (three-wheel ORVs) , jeeps and other
four-wheel drive vehicles on the dunes. Traffic has greatly outgrown the
810 acre State Vehicular Recreation Area set aside within Pismo Beach State
Park and has increasingly encroached upon the privately owned lands to the
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FIGURE 2
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south. To ORV users, the dunes offer opportunity for controlled competitive
events such as drag racing and hill climbing as well as the unique experience
that only driving in the sand can provide.
A count conducted by State Park personnel from aerial photos taken on
July 6, 1974 showed over 1,000 ORVs along the narrow strip of beach and
dunes between the City of Pismo Beach and Oso Flaco Lake (Figure 2). On
the same date, the estimated total of all vehicles (ORV and passenger) along
this 8.5 mile stretch was placed at over 3,750.
Nature Study and Sightseeing
The growing public interest in conservation and an increasing environmental
awareness has created an appreciation never before known for our scenic and
natural resources. The numbers of people who engage in such activities as
nature study, wildlife observation, nature photography, bird watching, etc.,
are increasing steadily. This is evidenced in part by the growing membership
of such organizations as the Sierra Club, Audubon.Society, National Wildlife
Federation, Native Plant Society and many others.
Membership in a formal organization, however, is not necessarily typical
of those who find pleasure solely in the passive use of our natural resources.
Many individuals and families from all areas of society come to the Nipomo
Dunes and Wetlands each year on their own to enjoy the natural beauty and
solitude. Frequent hikes in the dunes are scheduled by the Sierra Club,
Native Plant Society and other groups. Popular areas for these hikes are
the Dunes Natural Preserve within the State Park, Oso Flaco and Jack Lakes,
Coreopsis Hill and the vegetated dunes south of Oso Flaco Lake. Permission
to use the Dune Lakes for nature study also has been granted at times to
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Motor vehicles are the dominant element in recreational activities among the dunes, but passive
activities such as nature study, bird watching and educational use are steadily increasing. (Calif.
Dept. of Parks and Recreation photos)
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-groups like the local Audubon Society, Sierra Club, California Academy of
Sciences Botanical Club, as well as outdoor and museum groups from other
counties.
Horseback Riding
Horseback riding has become increasingly popular along the beach and among
the dunes. It has become so popular, in fact, that many State Park visitors
have complained about the nuisance it sometimes creates. Currently there
is little in the way of equestrian trails or designated riding areas. The
new State Park General Development Plan and Resource Management Plan calls
for the establishment of equestrian boundaries, staging areas and designated
trails (Calif. Parks and Rec., 1975).
Scientific and Educational Use
All coastal environments offer important potential for scientific and
educational use. Historically this use has been heaviest in areas near
population centers, particularly where colleges and universities are
located. Through the years many educational institutions have utilized
the Nipomo Dunes and Wetlands region for numerous studies by both under-
graduate and graduate students. In addition, staff members from various
universities and colleges have chosen this area for many of their studies.
The area is extremely important from an educational point of view because
it is a transition zone between northern and southern California, as
reflected in both flora and fauna. The potential also exists here to study
populations under two sets of environmental conditions. While Dune Lakes
preserves a sample of natural resources in a relatively natural state, its
environs have been under almost constant disturbance. Comparative studies
between the two areas provide invaluable information in regard to adaptive
capabilities of various species inhabiting those areas.
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Students from Cali.fornia Polytechnic State University at nearby San Luis
Obispo have studied various wildlife populations including birds, mammals
and reptiles on the Dune Lakes and its environs and Cal Poly classes on
plant taxonomy, plant ecology, general ecology and wildlife management have
been conducted in the Nipomo area. Community college students from Hancock
and Cuesta colleges hold ecology and natural history field trips throughout
the region and ha,re completed lake and dune ecology research in conjunction
with these activities. Groups from Claremont College have conducted studies
in such scientifie fields as water quality and aquatic biology. Researchers
from California State Polytechnic University at Pomona have been involved
in zoological studies with an emphasis on reptiles and amphibians. Much
of their work has been done on the Dune Lak.es where future studies are
planned. Entomologists from the University of California at Berkeley have
worked on both the Dune Lakes and Oso Flaco. One line of research has
centered around a group of small, unique moths that are found among the
dunes; and further research on these populations is planned. In the 1940s
the California Department of Fish and Game published the results of three
studies conducted on the Dune Lakes. Two of these studies dealt with the
food habits of various raptors (Glading et al., 1943 and Selleck and Glading,
1943). The third involved the effects of quail management programs on the
Dune Lakes property (Glading et al., 1945).
The Nipomo Dunes and Wetlands also are important from an archaeological
point of view. For instance, the utilization of the Pismo clam and other
shellfish as well as birds by the native Chumash Indians is evidenced by the
many shell mounds located within the report area. Steatite mortars and
pestles have been found occasionally among tIle dunes and aroul1.d the wetlands.
The San Luis Obispo County Archaeological Soeiety has conducted several
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studies; but according to a letter from Dr. Charles E. Dills, Field Director
of the Society, to Dr. Robert Rodin of California Polytechnic University,
San Luis Obispo, fl ••• there has been no proper excavation of dune/shell
sites in this county."
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Intense recreational use is one of the major factors adversely affecting the natural
resources.
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RESOURCE PROBLEMS
The primary resource problems of the Nipomo Dunes and Wetlands pertain to
intense recreational use and lack of sufficient water to maintain good
water quality. Sedimentation, urban development and drainage are important
factors contributing to problems of a local nature. Because this report
deals with several areas whose individual problems differ, the resource
problems relating to each will be treated separately.
Pismo Marsh
Water Quality
The qllality of water entering Pismo Marsh has not been monitored. However,
from casual observation of the marsh it is assumed the quality of water
entering the system is less than optimal. It is probable that runoff from
ranches and various urban sources entering the marsh through the storm
drain systems which serve the towns of Pismo Beach and Grover City add both
nutrients and other dissolved solids. The addition of nutrients increases
production of aquatic vegetation, especially algae, which usually leads to
conditions that are harmful to wildlife and reduce aesthetic values. The
salt marsh type of vegetation found at the northeast edge of the marsh is an
indication that dissolved solids are being deposited in the area creating
a saline condition.
The extent of the nutrient enrichment and discharge of dissolved solids is
not known. The problem should be studied to determine the magnitude of
effect on the water quality of the marsh. The effects of nutrient enrichment
from the watershed are more obvious downstream in Oceano Lagoon and are
discussed in the section of this report concerning resource problems of that
area .
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Sedimentation
Several human-related disturbances in the area contribute sediment to Pismo
Marsh. A survey conducted in May 1973, under the direction of the Pismo
Beach Community Development Commission lists eight sources of erosion that
add sediment to the marsh (Nakata and Pintler, 1973). Erosion is most
noticeable where the Hacienda del Pismo Mobile Home Park extends to the
northwest edge of the marsh. At the ends of three streets which terminate
at the marsh, severe undercutting of the bank occurs. The result is three silt
deposits, covering approximately 7,650 square feet, that extend into the
marsh. At a second mobile home park about one mile upstream, erosion
occurs on empty lots and where cuts have been made, at times causing
sediment to be visible in the streets and gutters. Other sources of sediment
in the watershed include dirt roads, road cuts, ranching operations,
commercial and residential development.
In the long evolutionary process governing the life of a mar~h, natural
siltation eventually results in the gradual filling of the marsh. However,
human activity in the watershed can playa significant role in the
acceleration of this process. In a study conducted near Bolinas Lagoon,
the sediment loads were compared for three streams (Burgy, 1970). Along
two of the streams, extensive logging had taken place. The third was
relatively undisturbed. Results showed that the sediment loads of the two
logged streams were up to five times as great as the nearby undisturbed
stream. Though it is not possible to accurately compare the Bolinas
situation with Pismo Lake, the point is that there has been significant
alteration of the watershed of Pismo Marsh. This has resulted in increased
sedimentation of the marsh, a condition that, left unchecked, will
considerably shorten its lifespan.
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Urban Development
While only a small portion of Pismo Marsh has been filled since the
railroad and 4th Street were routed through it, completed and proposed
developments on surrounding lands now pose the greatest threat to maintaining
marsh values for wildlife. Existing developments include the Hacienda del
Pismo Mobil Home Park on the north and the Five Cities Development to the
northeast. Though the marsh itself has been zoned by the City of Pismo
Beach as "open space," the adjacent, undeveloped land is zoned residential
and commercial; and future development is planned.
To the south, residential development homes are being built near the edge
of the marsh. Current activity includes a 29-unit development along the
southwest corner that may require removing a group of eucalyptus trees
that insulate the marsh from noise and other human activity.
Much of the oak woodland adjacent to the housing tract is also owned by
the same development company (Grover City Development). The entire area
has been zoned residential. This woodland community contains one of the
few remaining native oak stands in the area; and its destruction would
result in the loss of habitat for a variety of wildlife including herons,
egrets and red-shouldered hawks that presently use it.
Development of adjacent lands would subject the wetland to increased human
activity from both sides. Noise, uncontrolled human use, free roaming
domestic pets often associated with residential development, and increased
sedimentation, would all serve to reduce the value of the marsh for most
wildlife and render it unsuitable to species less tolerant of human
disturbances.
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Access and Proposed Acquisition
Presently there is no legal access to the- marsh or its environs. The
entire marsh and surrounding lands are privately owned. "No Trespassing"
signs have been placed on the private property northeast of the marsh.
Access to the area is limited primarily to the Grover City side, where there
are trails across private property into the oak-woodland area. Planned
development on this side may further restrict the present "nonlegal" access.
The marsh itself lies within the corporate limits of Pismo Beach. The
City has recognized the importance of this wetland as a natural area and
has zoned it as "open space." They have supported several studies and
recommended acquisition by a conservation organization such as the Audubon
Society, the Nature Conservancy or a public agency such as the Department of
Fish and Game.
The woodland community that borders the wetland on the south is within the
corporate limits of Grover City; and has been zoned as reside.ntial, rather
than open space. Both habitats are dependent on each other for much of
their natural values. The general lack of agreement between the neighboring
communities, with respect to zoning, has created a problem of acquisition
by other than.a public agency.
The Department of Fish and Game also has recognized the importance of Pismo
Marsh as critical wildlife habitat. The Department has recently moved,
through the Wildlife Conservation Board, to acquire approxim~tely 80 acres
of marsh and woodland (Plate 6). Pismo Marsh has the capacity to withstand
limited nature study use. The proposed acquisition would increase accessi-
bility to the area for picnickers, birdwatchers, nature photographers, etc.
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By-bringing this area into public ownership, its value to wildlife and as
"open space" would be preserved for future generations to enjoy.
Oceano Lagoon Marsh
Drainage
Prior to 1961, the natural stream bed in Oceano Lagoon had become clogged
with vegetation which rendered it incapable of functioning properly as a
drainage channel. The result was annual flooding of State Park lands north
of Grand Avenue. In 1961 a channel was dredged through the marsh from
Grand Avenue on the north to the open water area of Oceano Lagoon on the
south. Dredging was followed by periodic hand removal of vegetation that
was growing back into the channel. In recent years this maintenance work
has been discontinued.
Apparently encroaching vegetation and siltation, primarily from moving sand,
again pose a threat to good drainage. The Department of Parks and Recreation
has recently proposed redredging and widening of the existing channel.
Implementation of this proposal would create an open water situation that
would serve to increase wildlife diversity as well as the productivity of
the wetland. It would also make the area more accessible to human use via
canoes, kayaks, etc. The proposal, however, calls for placement of fill
material on top of the riparian vegetation bordering the marsh on the east.
This fill would have a maximum depth of three feet and would temporarily
displace some of the lower growing herbs and shrubs. The adverse effects of
the fill will be the temporary alteration of riparian habitat, and a temporary
reduction in the scenic values. These adverse effects appear short term and
minor compared to the beneficial aspects of the overall plan that would provide
wildlife enhancement of the wetland. The proposal is still in its initial
stages and must be approved by the Coastal Commission before major alterations
in the marsh can be made.
The annual draining of Oceano Marsh decreases the value of this wetland as habitat for many
marsh species.
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Mosquito Abatement
Over the years there have been increasing complaints about a high mosquito
population around Oceano Lagoon. Complaints became so common that the State
Department of Public Health ordered the Department of Parks ~nd Recreation
to adopt control procedures for the marsh. Spraying was carried out
annually until 1970, when a lack of funds caused cessation of the effort.
In 1972, again upon the recommendation of the Department of Public Health,
State Park personnel initiated a water management program that, in essence,
served to dry up the marsh in the northern part of the Oceano wetland by
pumping water from it into the main lagoon to the south. While this practice
has effectively controlled mosquitoes, it has decreased the wetland's value
as habitat for many marsh species.
In October of 1975, the Department of Fish and Game met with State Park
personnel and agreed upon a minimum water level in the channel. If the
widening of the channel is approved, future plans include the mainipulation
of water in the marsh to determine if higher water levels can be obtained
while still maintaining adequate mosquito control. Other methods of mosquito
abatement, such as the use of biological controls, should also be explored.
Water Quality
Like Pismo Marsh, it is suspected that the general water quality of Oceano
Lagoon is poor, but no documentation of this condition is available. The
lagoon lies in the same Meadow Creek drainage and receives urban and
agricultural runoff during summer months. The increased growth of algae
and duckweed, attributed to the eutrophication of marsh waters, has caused
aesthetic degradation in addition to creating problems associated with channel
clogging and sedimentation. A program of algae control has been carried out













































